Summary. Although schizophrenia may result from dysfunction of the cerebral cortex the possible indirect involvement of the basal ganglia may be important as this neural system provides a major neural system through which the cortex affects behavior. Processing of cortical input occurs within the striatum, which is the main component of the basal ganglia, where excitatory cortical imput is transformed to oppositely modulate the output nuclei of the basal ganglia. The details of this transformation, as well as the role of dopamine in this process, are beginning to unfold. Striatal projections to the globus pallidus, through connections with the subthalamic nucleus, modulate excitatory input to the output neurons of the basal ganglia, GABAergic neurons in the internal segment of the globus pallidus and in the substantia nigra, whereas striatal projections directly to these neurons, provide inhibitory inputs. Thus, cortically driven activity in these two striatal output pathways oppositely modulate the output neurons of the basal ganglia. Dopamine appears to play a crucial role in this transformation. D} and D2 dopamine receptors are specifically expressed by striatonigral and striatopallidal neurons, respectively. The direct action of dopamine through these receptors appears to oppositely modulate the responsiveness of striatal output pathways to cortical input. Insights into the role of dopaminergic function within the basal ganglia may have direct relevance to the development of treatments for schizophrenia.
Introduction
At this time considerable evidence suggests that schizophrenia results from cortical dysfunction, whereas the basal ganglia may be only indirectly involved. Nonetheless, the intimate relationship between the cortex and the basal ganglia, and the possibility that pharmacologic therapeutic treatments may act, at least in part, within the basal ganglia. suggest that even if only indirect, the involvement of the basal ganglia in schizophrenia may be important. The basal ganglia provide a major neural system through which the cerebral cortex affects behavior. In this paper the neuroanatomical and neurochemical systems involved in processing cortical input by the basal ganglia will be described. The striatum is suggested to consist of multiple levels of functional compartments that are related in some respects to the laminar and regional organization of the cortex, but in other respects provide a unique form of neural processing. One level is related to the segregation of its two major output systems, one to the globus pallidus and the other to the substantia nigra. Another level relates the patch and matrix compartments of the striatum to the segregation of the cortical outputs of sublaminae of layer 5. How these functional compartments are integrated in different striatal regions provides further insights as to the functional organization of the basal ganglia processing of cortical information.
The general organization of the basal ganglia (see Wilson, 1990 , for review) is diagrammed in Fig. 1 . The predominant input to the basal ganglia is the excitatory input from the cerebral cortex (and from the thalamus) to the striatum. Striatal neurons are generally quiescent and activity is generated by this excitatory input. The vast majority of neurons in the striatum are medium spiny output neurons (Wilson and Groves, 1980) , which constitute some 90-95% of the neuronal population. These neurons, all of which utilize GABA as a transmitter (Chevalier et aI., 1985; Deniau and Chevalier, 1985; Kita and Kitai, 1988) , give rise to two major output pathways (Kawaguchi et aI., 1990), for the most part from separate, approximately equal numbers of neurons. One pathway, the so-called direct striatonigral output pathway, provides inputs to the entopeduncular nucleus (internal segment of the globus pallidus in primates) and the substantia nigra (Kawaguchi et aI., 1990) . For the purposes of this review these two nuclei are considered part of one extended nucleus and the term striatonigral refers to the pathway providing inputs to both nuclei. The second striatal output pathway provides an indirect pathway between the striatum and the substantia nigra. Striatal neurons contributing to this pathway provide inputs to the globus pallidus (the external segment of the globus pallidus in primates) (Kawaguchi et aI., 1990) . Neurons in the globus pallidus, which are primarily GABAergic, provide inhibitory inputs to the substantia nigra and to the subthalamic nucleus (Kita et aI., 1983; Smith and Bolam, 1990; Smith et aI., 1990) . The subthalamic nucleus provides an excitatory input to the substantia nigra (Kita and Kitai, 1987) . Thus, these two striatal output pathways provide for the opposite modulation of the substantia nigra (Albin et aI., 1989) . The indirect pathway, through connections with the globus pallidus and subthalamic nucleus modulate the excitatory inputs to the substantia nigra. Inhibitory inputs to the substantia nigra are regulated by the striatonigral pathway and also by the striatopallidal pathway, through inputs from the globus pallidus directly to the substantia nigra. These pathways will be discussed in more detail below.
GABAergic neurons in the substantia nigra pars reticulata and entopeduncular .nuclear complex provide the major output of the basal ganglia (Chevalier et aI., 1985; Deniau and Chevalier, 1985; Gerfen et aI., 1982;  
